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NpeaucnoBue

JuckperHas maremMarvka — OJHO W3 CaMbIX AWHAMHUYHO pa3BU-
BAaIOIIMXCS HAIIPABICHUH COBPEMEHHONW MaTeMaTHKH, U TOTAJIbHAs
KOMITbIOTEpH3aLUsl Bcex 0o0acTeil Hallel >KM3HU NMPUBOAUT K MOCTO-
SHHOMY POCTY CIIpoca KakK Ha IIPOrPaMMHUCTOB, TaK M Ha CIIELUAIIU-
CTOB, pa3palaThIBAIOIIMX MAaTEMAaTU4YECKUE OCHOBBI KOMIIBIOTEPHBIX
TEXHOJIOTHIA.

BaXHPIM MOMEHTOM YCBOCHMS MAaTEeMaTHKHU U OBJIAJCHUS €¢ METO-
JaMH SIBISIETCA caMOCTOsiTeNlbHAs padoTa ydamerocsi. Cucrema WH-
JUBUAYAIbHBIX 3aJaHUi aKTUBU3UPYET CAMOCTOSATENbHYI paboTy
CTYJIEHTOB U CIIOCOOCTBYET OoJiee TIIyOOKOMY OCBOEHHIO Kypca U OT-
paboTKke IpUEMOB pelIeHHUs 3a1ad.

Bcem, nMeOmMM OTHOLICHHWE K MPENOJaBaHUIO JAUCKPETHOW Ma-
TEMaTUK{, 3HAKOMBI, CTaBIIME KJIACCHYECKHMH, 3aJauyHUKH: “3ana-
YU W yOpaXkHeHus 1mo auckpeTHor matematuke” . II. 'aBpumoma
u A. A. Canoxenko, “Anrebpa moruku B 3agadax’”’ C. I'. 'manukuna,
a Takke ‘3agaud MO TEOPHMH MHOXKECTB, MAaTeMaTHYECKOW JIOTH-
ke u Teopuu anropurmoB” U. A. JlaBposa u JI. JI. MakcumoBo#i, HO
B HACTOALIEE BPEMS OIIYIIAETCs IMOTPEOHOCTh B 3aJayHUKAxX I10 JHC-
KPETHOW MaTeMaTHKe, COACPKAIIMX CEPUM ONHOTUIHBIX 3afad A
BBINOJIHEHNS CTYICHTAMU MHIUBHUIYaIbHBIX 3a1aHHH.

Hacrosiuit cOOpHUK OTpakaeT MHOTOJIETHUH OIBIT pabOTHl aBTO-
pa, npuoOpeTeHHbI UM B CaMapCKOM I'OCYAapCTBEHHOM a3pOKOCMHU-
yeckom yHuBepcutere uMm. C. II. KoponeéBa mpm dUTeHWM JeKIwid,
a TaKKe MpPU BEICHUU MNPAKTUUYECKUX 3aHATUH MmO Kypcam “‘JIuck-
peTHas maTeMaruka’ U “MaTeMaTH4ecKasl JIOTMKa U TEOpHUs alro-
PUTMOB”.



2 lpeducnosue

CucremMa WHIMBUAYATBHBIX 3amaHuii, mnpaktukyemas B CIAY
¢ 80-x TOIOB MPONIIOro BEKa, XOpOIIo cedst 3apekoMeHmoBana. [lpu
MPOBEICHUH MPAKTHYECCKUX 3aHSATHH CTYJCHTHI aKTHBHO YYaCTBYIOT B
pelieHny 1 pa3bope 3aj7ad, aHAJIOTHYHBIX TeM, YTO UM MPUACTCS BbI-
MOJHSATH UHIUBHUIyabHO. BOJBIIMHCTBO pa3eNioB Kypca TUCKPETHON
MaTeMaTHKH MOJKPETUICHO U MPOMLTIOCTPUPOBAHO WHIIMBHYATbHbI-
MU 3aJIaHUSIMH, U CAMOCTOSITEIIbHOE PEIICHHE CTYJIEHTAMH 3a/1a4 I10-
MOTAeT UM JIy4Ille YCBOUTHh TEOPHUIO U TIONYYUTh MPAKTHYECKIE HABBI-
Ki paboThl ¢ OOBEKTaMH, SBIISIONIMMHUCS TPEAMETOM H3YYCHUS
JUCKPETHON MaTeMaTUKU. BEITONHEHWe KOMILIeKca 3ajad, BOIIEe]-
MUX B JaHHOE TMOCO0Me, Ma¢T BO3MOKHOCTh CTyJIEHTaM OCBOUTH Oa-
30BBIC TIOHSTHS JHCKPETHOW MATEMAaTHKH, IPOYYBCTBOBATH CBSI3U
MEX]y HUIMH U OTpabOTaTh MPUEMBI PEIICHNs] OCHOBHBIX THUIIOB 337124
JIAHHOTO TIPeIMETa.

Kaxmoe 3amanue maétcs B 30 BapmaHTax, M Ul KOKIOTO 3a0aHMS
B COOpHUKE TIPUBEEH 00pa3el peIIeHUs, YTO MOXKET IIOMOYb CTYICH-
TaM BHUMATEJIBHO pa3o0paTh MpejyiaraeMbie CrIoCcoObI pEIIeHUs 331249
Y TPaMOTHO OOPMHUTH BBINIOJIHEHHbBIC WHAWBUIYaIIbHBIC 3a/IaHMS.

JlaHHOE MOCOOHE MOXKET OBITh TaKXKe TIOJIE3HO JJISl BYy30B, MPAKTH-
KYIOIIUX 3a049HYI0 (hOpMy OOY4YEHHUSI, a TAKKe JUI BCeX DHTY3HACTOB,
PEIIUBIINX U3YYHUTh JUCKPETHYIO MATEMATHKy CAMOCTOSITEIBHO.

ITocobwue cocTont U3 6 TIaB:

MHoskecTBa, rpadKH, COOTBETCTBHS, OTHOLICHUS;
ByneBs! pyHKIIHNT;

Teopust anroputmos;

[Ipenaukarsr;

KombOunaropuka;

aoaaaga

Koneunsle aBTOMAaTEL.

B Hayane ka)x70i Ty1aBbl BBOJSATCS IOHATHS, AIOTCS ONPEAETICHUS
1 GOPMYIHUPOBKU TEOPEM, HCIIOIB3yEMbIX TIPH BBHITIOJHEHUH 33JaHHH,
YTO MPAaKTUYECKH HCKIIOYAaeT HEOOXOAWMOCTh MPHUBJICUCHHS JOMOJ-
HUTEJIBHOU JIMTEPATYPHI 110 pACCMATPUBAEMOI TEMATHKE.

HexoTopsie 3a1auu, BOIICAIINE B TOCOOUE, BO3HUKIIH “‘THPAXKHPO-
BaHHEM  HJIEH, BCTPEUABIIMXCS B KJIACCUYECKUX 3aJaUYHUKaX IO JUC-
KpeTHON MaTeMaTHKe, Ipyrue — B MPOoIecce YTEHUSI aBTOPOM KypCOB
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“IluckpeTHass Martematuka’, “OCHOBBI NHCKPETHOH MaTEMaTHUKH
n “MaremaTtnueckas JOTHKa U TeOpus alroputMoB” B CamapckoMm
TOCyIapCTBEHHOM a’pokocMuueckoMm yauBepcutere uM. C. I1. Ko-
poOJIEBa U OOIIEHUS CO CTYICHTAMU.

[IpuHOWTy ONMarogapHOCTh BCEM, BIOXHOBUBIIUM MEHS Ha 3TOT
TPYA: aBTOpaM, UJeH KOTOPHIX MOJyYMIIH Pa3BUTHE B JTaHHOW KHUTE,
M CBOMM CTYJIEHTaM, 9bsl 3aMHTEPECOBAHHOCTh M CBEXKECTh B3IIISLNIA
MOBJIMSUIM HA MaTepuall, IPeICTaBICHHBINA B JaHHOM COOpHHUKE.



nhaBsa 1

MHoXecTBa, rpadmkum,
COOTBETCTBUSA, OTHOLLUEHUSA

1.1. Onepauun Hag MHOXecTBaMu

3anuch x € A 03HAYAET, YTO JIEMEHT X MPUHAONEIHCUM MHOXKECT-
By A. Ecnu x He sBISETCA 3JIE€MEHTOM MHOXECTB A, TO MHILYT

x¢ A wm xeAd. JIBa MHOXKECTBAa 4 W B CUMTAIOTCA pagHbimu, ec-
JI OHM COCTOAT U3 OAHUX U TEX K€ 3JeMeHTOB. bynem nucate 4= B,
eciu AuBpaBHbl U A# B B IPOTUBHOM Cilydae.

MHokecTBO Ha3bIBA€TCs nycmuim U 0003HaYaeTcs J, €CIU OHO He
COJEPKHUT 3JIEMEHTOB.

Bynem roBopuTh, MHOXECTBO A 6K1104€HO B MHOXECTBO B, W IH-

catb AC B, eciu KaXIbIi 3JIEMEHT MHOXECTBA A SIBIISETCS dJIEMEH-
TOM MHOXecTBa B . B 3Tom cityuae A Ha3bIBACTCS NOOMHONCECMBOM
MHOXecTBa B . Cumraercs, 4To I M000T0 A CIPaBeIUBO BKIIO-
yenue Jc A.

Ecrm Ac Bu A+ B,10 Oynem mucatb A C B W TOBOPUTH, 4TO
MHOXECTBO A cmpo2o GKI0UeHO BO MHOXKECTBO 5.

CeMelCTBO BCEX IMOAMHOMKECTB JaHHOTO MHOKecTBa A 0003Ha-
qaetcsa P(A).

Mownocmvio KOHEYHOTO MHOXKecTBa 4 OylneM Ha3bIBaTh YHCIIO
€ro 3JIEMEHTOB. MOIIHOCTh KOHEYHOI0 MHOKecTBa A 0003Ha4daeT-
cia|Al.

Obvedunenuem mnodicecme A U B HA3LIBAETCS MHOXKECTBO

AUuB={x|x€ A nm x € B}.
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Ilepeceuenuem MHOXKECTB AW B Ha3bIBA€TCS MHOYXECTBO
ANnB={x|x€ A u xeB}.
Pa3znocmosio MHOXKECTB AU B Ha3pIBa€TCSI MHOKECTBO
A\B={x|xeAnu x¢B}.
Ecnm Bce paccMmarprBaeMble MHOXKECTBA SIBJISTFOTCSI TTOAMHOMKECT-
BaMHU HEKOTOPOTO YHugepcaibHo2o MHoxecta U , To pasHocte U \ 4

Has3bIBaeTCs donoanenuem Au obo3Havyaercs A .
Cummempuueckoll pazHocmvlo MHOXECTB A ¥ B Ha3bIBa€TCsI MHO-
xkecTBo AAB=(A\B)U(B\4).

Bynem roBopuTh, 9TO MHOXKECTBA A U B HAXOISITCS 8 00uem noio-
JrceHuu, u ucath A B, eclii CYHIECTBYIOT TaKUE JIEMEHTH a,b,c,

yto ac Aun agB, beBu bgB, cec A uceb.

3agaHue 1.1.1

1. CrpaBenniBo i B O0IIeM ciiydae yTBepkIeHue: ecimu Ao B
uBBC uCyD,10 ASD?

2. Moxet i npu HeKOTopbIX A, B, C 1 D BBINONHUTBCA HAOOp
yenoBuit: AaB u BPC u CyDu A6D?

Tabnuya 1.1.1

N|loa|B |y ]| N|la|B|y|?d N|loa|B |y |
1| cle|c|c 11| e |e|c| e 21l e |c|c|c
2 |l e|le|c|e 12|cle|c|e 22| c|lc|e| e
3|lclc|ele B3|clc|c|e 23| e|e|c|c
4 |l e|lc|e|c 4| c|le|e|cC 2| c|c|c| e
5| c|lc|el|c 15| e | e | e | e 25| c|e|e|c
6 | c|le|le|cC 16| c|c|e|c 26 ¢ | c| e | €
7] e|lc|c|c 17| c e | c| e 27| e |c|c| e
8§8|lel|le|lc|c 18| ec|c|c| e 28| c| e |c|c
9 |lec|lc|le|c 9| clclc|c 29| e|c|c|c
0| e|c|c|c 200 e | e || € 30| c|c|e|c
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[Tpumeps! pemrenns 3amanwst 1.1.1

ITpumep 1.

a) Cnpageonuso nu 8 0bwem ciyuae ymeepoicoeHue :

eciu AcB, BcCuCcD,mo AcD?

Ilycte x€ A. Tak xkak A C B, U3 ONpeJeNeHNs] BKJIIOUEHUS Clle-
myet, 9to x € B. Tak xak xe Bu B C, o x€ C. Tak kak xe C
u CcD, o xeD. Urak, U3 TOro, 4ro MpPOU3BOJIBHBIM 3IEMEHT
xe A cnenyet, uto x € D. Ha ocHOBaHMM OIpeIeNIEHUs] 3aKIIF0YaeM,
4T0 A C D, TO €CTh JaHHOE YTBEPKCHUE BEPHO.

6) Moowcem npu nekomopuwix A, B, C u D evinoanamecs nabop yc-
aoeuii: AcB, BcCuCcD,u AcD?

Ha, moxeT. DTO cienyeT u3 CpaBeININBOCTH YTBEPKACHUS B ITyH-
KTE a).

[Ipumepom MOTYT cioyXkuTh MHOXecTBa A ={x}, B=C={x,y},
D={xy,z;. Torma {xjcix,y}, 1xy}C{Xy), (6Y) CiXY,2;
u {xtC{x,y,z}.

[Ipumep 2.
a) Cnpasednuso au 8 obwem ciyiae ymeepircoeHue:
eciu AcB, BeCuCeD, mo AcD?

Iycte A={x}, B={x,y}, C={{x,y},z}, D={{{x,y},z},w}.
Torna {x} < {x,y} u {x,y} € {{x,y},z} € {{{x, ¥}, 2z}, w} .
Ho B To xe Bpemst HeBepHO, uTo {x} C {{{x,)},z}, W}, Tak Kak

CILI/IHCTBCHHI)II\/’I 3JIEMEHT X MHOXKECTBA A HE SBISICTCS 3JIEMEHTOM
MHOXEeCTBa D, cocrosimero u3 sneMeHToB {{x,y},z} u w. Urak, yT-

BEp)KJICHUE U3 HAIIEro mpuMepa 2a) B 00IIeM CiTydae HEBEPHO.
6) Moowcem nu npu nekomopwvix A, B, C u D evinonuamecs nabop

yenosuii: AcB, BeC, CeD u AcD?

Ha, w™oxer. Hanpumep, A=<, B={x}, C={{x},y},
D ={{{x}, y},z}.

Torna @ c{x}, {x}e{{x},y}, {{x},y}e{{{x},y},z} uB 10 KE
Bpemst D < {{{x},»},z} .
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3apanue 1.1.2

Jlns yamBepcamsHOTO MHOKecTBa U = {—5,—4,-3,-2,—-1,1,2,3,4,5},
MHOXecTBa A, 3aJIaHHOTO CIIMCKOM, U JUIsi B, SBJISIONIETOCS MHOXe-
CTBOM KOpHE#i ypaBHeHus X" + 0w’ +Px’ +yx+8=0.

1. Haittm muHOXecTBa: AUB, BNA, A\B, B\A, AAB, E,
C=(4aB)aA.

2. BBISICHUTB, KaKkasi U3 TATH BO3MOXKHOCTEH BBITIOJTHEHA JIJISI MHO-
kecTB A u C: AcC, niu Cc A, win A=C, niu A~C=O,

mm AQOB.
3. Hatitu P(B) u | P(B)|.

Tabnuuya 1.1.2

Ne A oa | B Y 8 Ne A oa | B Y $

1 | -1,143 1 |-12]-28|-16 16 | -1,1,2,3 3|37 6

2 | -1,1,23 | 7 13| -3 |-18 17 | -1,1,3,2 -7 (12| 4 |-16

3 | -L,1,34 | 2 |-12| 18 | 27 18| 2,-124 | -1 | -7 | 13 | -6

-1,1,23 | 0 |-17| 36 | 20 19| -1,1,23 -4 3 4 | 4

2,134 | 0 |-11|-18| -8 20 | -1,1,23 =S5 | -3]13]10

-1,145 | 3 | 9 |-23]|-12 21| 3,534 |-11| 39 |49 20

S3-1L,12| =2 | -7 120 |-12] |22 1,2,3,4 -6 | 8 6 9

4-112| 0 |11 18 | 8| |23| -1,212 | 3| 2] 12 -8

o | @ [ | & | W

-2,-135| 3 | -7 |-15| 18 24 | -1,2,54 0|94 12

10 | 3-1,1,2| 5 1 | -21]-18 25 | -1,-2,-3,1 | -4 |-10| 28 |-15

11 | 2234 | 2 | =7 |-20|-12 26 1,423 3 | 3]-7|6

12 | 3-124| 2 [-15| 4 | 20 27 | -1,1,2,4 1 |-12| 4 | 16

13 |-1-3.23| -5 1 21 |18 28 | -1,1,23 2|4 2 3

14 | 43,12 1 | -7 [-13] -6 29 | 1,423 4| -21121] 9

15 | -5-1,1,3| 6 0 |22 15 30| -1,234 3 1 | 3|2
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[Ipumep pemenus 3aganus 1.1.2
Pewum 3aoanue 1.1.2 ona A ={1,-23,—4} uypasnenus
xt—7x +6x% +32x-32=0.
CHauana HaWaEM MHOXECTBO B KOpHEHW NaHHOTO YpaBHEHHUS.
IMonGopom ycTaHaBIMBaEeM, YTO KOPHEM HMCXOJHOTO MHOTOYJICHA
x* = 7x% +6x% +32x —32 sBusercs 1; mojaenuB 3TOT MHOTOWIEH Ha

x—1, IoIyYM MHOTOUJIEH x> —6x+32.
Taxoke mogOOpPOM yCTaHABIMBAEM, YTO —2 SIBISIETCSI KOPHEM MHO-

roureHa x° —6x> +32 W JAENMM STOT MHOTOYIICH Ha X +2. ITonyuum

MHOrouneH x> —8x+16. Ero KOpPHHU COBIAAAIOT U PaBHHI 4.
Wrak, mHOXecTBO B HaimeHo, B ={-21,4}. Ternepr pemaem

MMyHKTHI 1—3 gaHHOTO 3agaHUs.
1. AUB=1{-4-2134}, B A= {21},
A\B={-43}, B\A=1{4},
AAB={-434}, B={-5-4,-3,-123,5},
C=(AAB)AA={-4340a{1,-23,—4} ={4}U{1,-2}={-2,1,4}.

2. Tak xak —4e€ A u —4¢C, 4e¢Cu 4¢ 4,1 A~ C, 3Ha4uT,
AD®B.

3. P(B)={J,{-2}, {1}, {4}, {-2.1}, {24}, {14}, {-2,14}}.

Kak BunuMm, P(B) comepkuT 8 3IeMeHToB, T. €. | P(B)|=8.

3apaHve 1.1.3
Ilycts A, B u C — MHOXECTBa TOYEK IIOCKOCTH, KOOPIUHATHI

KOTOPBIX YJIOBJIETBOPAIOT YCIOBUSAM d, B M Y coOoTBETCTBEHHO. M30-
Opasure B cucreMe koopauHaT x0)y MHOXeCTBO D, NMOIy4eHHOE U3

MHO)KecTB A, B u C 1o dpopmyie 9.
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Tabnuya 1.1.3
Ne YcaoBus Ne YcaoBus
2, .2 4
x“+y —-6y<0 y——=<0
X
1 y+x2+120 2 Yy +x2-25<0
|x|<6; —3<y<-2 [x|<1; [y]=1
(AUB)AC (AnB)\C
0<y<+x |x[<5; | y]=1
2<x<6, -3<y<l |x|<1; |y|<5
3 4
x?+y?-18x<0 y +x’-16<0
(AuB)\C AuBuUC
y—x>-1<0 y—iSO
X
y—x>+3>0 y+ﬂ20
5 6 X
x>0 Yy +x2-25<0
(AN B)\C (AnB)\C
xX*+y*—4x<0 y-x*-1<0
X242 +4x<0 0<y<x
7 8
|x|<2; |y|£2 x*+y? —4x<0
(AU B)AC (AnB)aC
y+x2—5£0 y2+x2—9£0
2, .2 )
+y*—6y<0 |yls4; —6=x<I
0 x“+y -6y 10
x>0 y <0
A\(BUC) (AaB)\C
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Tabnuya 1.1.3 (npooondicenue)

Ne Ycaosus Ne YcaoBus
x=y>0 y+x2-6<0
x+y<0 |x]>2; |y[>2

11 12
X +y?<4 x<y
(AaB)yuC ANBNC
y<sinx x<y+3
y>0,5 x>y-3

13 14
y>-2 |x|<5; |yl<2
(AaB)NC (AnB)\C

) 2, .2
y——=<0 xX“+y +6y<0
x
2 2
15 y+—2=0 16 y+x°+1=0
x
vzl [x|<4; —-4<y<-2
(AnB)\C An(B\C)
2 +)?-25<0 0<y<x
4 .
y——<0 2<x<6; -3=<y<l
17 X 18
x2+y2—4§0 x2+y2—18x§0
(A\B)uC (4aB)AC
[x]|<5; |y|<1 X —y-220
lx[<L |yl<5 X —y+42=0

19 20
x2+y2S16 y>1
(AuB)aC (AnB)\C
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Tabnuya 1.1.3 (oxonuanue)
Ne Ycaosus Ne YcaoBus
|x|<55 |yI<5 y+x2-5<0
4
>4 X4y —6y<0
21 al 22
y—ﬂéo y=0
X
A\(BNC) (AaB)nC
x2—y20 y+x2—6£0
x+y=0 2402<4
23 24 Yy
|x]|<2; |y|=2 X<y
(AaByuC (A\B)nC
[ x|<4 |yl<4 x2cosy
x2+y2£25 x<0,5
25 26
y>0 y>0
An(B\C) (AaB)nC
yfx2+420 yfxszSO
|x[<2; —4<y<0 y—x>+320
27 28
x2+y2£1 x2+y2§3
(AU B)\C (AnB)\C
4 .
y——<0 2<x<6; -3<y<l
X
29 2 +y?-25<0 30 0<y<ix
|x|<4; |y[<3 x*—12x+y* <0
AN(B\C) (AaB)aC
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[Ipumep pemenus 3amanus 1.1.3

Ilycmbs A, B u C — MHOXECTBa mouex NiI0CKOCMU, KOOPOUHA-

Ml KOMOPBIX YOOENEMBOPSAION YCI08UAM X+2>y, x> +)y° <4 u
[x|<2; | y|£2 coomeemcmesenno. H3zobpazume é cucmeme KOOpou-
nam x0y mmnooxcecmeo D, nonyuennoe uz muodicecms A, B u C no
popmyne A\(BAC).

MHoxecTBO B TpeacTaBiseT W3 ce0s MHOXKECTBO TOYEK Kpyra
paanyca 2 ¢ IIEHTPOM B Hadae KOOPAWHAT, BKIFOYAONIETO TPAHHUILY,
A — MHOECTBO TOYEK IUIOCKOCTH, PACIIONIOKESHHBIX BBIIIE M Ha MPS-
MO y=x+2, 1 C — MHOXECTBO TOYEK, JIe)KallUX BHYTPU W Ha
TpaHHUIE KBajgpara |x|<2; |y|<2.

OTMETHM TOPU30HTAJIBHON INTPUXOBKOM MHOKeCTBO B AC,
a BepTUKaIbHOM — MHOXecTBO A (pumc. 1.1.3, a).

VYanuB u3 00J1aCTH, IOMEYEHHOW BEPTHUKAIBHOMN IITPHXOBKOM, TOU-
KM 00J1aCTH, IOMEYEHHON TOPU30HTAILHON MITPHUXOBKOH, MBI TTOIYYHM

MHOXECTBO TOYeK, oOpazyrommx D . M300pa3uM pe3ynbTar, OTMETUB
TOYKH MHOKECTBa ) BEpTHKAIBHOI MTpHX0oBKOH (puc. 1.1.3, 0).

o

SEANEES—=

LIy N/ﬂﬂ
\ &
=
W
\ a2

\ \

Puc. 1.1.3

3apaHne 1.1.4

1. CymiecTByIOT 11 MHOKeCTBa A, B, X Takue, 4TO BBIIOJIHSACTCS

Habop ycioBuit a?
2. CymecTByIOT 11 MHOXKecTBa N, E, P Takue, 4TO BBIOIHIETCA

HaOop ycioBHii 3?
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Tabnuuya 1.1.4

Ne o B

1 X\B=A\B=AUB=0, BzJ N\E=N\P=C, E\P#J

2 | BeAUB-X\B=0. AnB20 | E\P=N\E=0, N\P#Q

3 | B\A=AnX=J, BnXz#Q NAE=EUN=P=3, N2J
4 | B\X=X\A=Q, B#QD P\E=N\E=Q, (PNE)\N#Q
5 | ANB=AUX=0. B\X #& P\N=E=N\P=0, N#J

6 A\NX=B\A=X\A=J, B+ PAN=(N\P)\E=OJ, N\EzJ
T | ANX=B\A=A=0, X0 NUE=ENP=O, P\N#J

8 AX=B\ANX=J, X\A4#D | PANN=E\P=P\N=O, EzJ
9 | X\B=B\A)NX=0, X\A#2D | EEIN=NNE=N\P=0, N#O
10| 4=X\B=B\X=0, B#O P\N=PUE=0, NnE#Q
11 | (X\A)\B=B\A=XUB-0, 420 | N\E=E\P=P\E=@, E\N#QJ
12 | B\ X=AnX=0, B0 PANNE=N\P=J, NnE#J
13| A=X=B\A)\X=0,B#Q N\P=ENP=0, E+Q

14 | ANX=B\4=0, X#O P\E-N\E=NUE=0, E+J
15| AAB=X\A4=0, X\B#J P\N=N\P=P\E=0, E+J
16 | AnX=XnA4=B\4=0, AnBzQ | N\P=(NNP\E=0, N\E#J
17 | BAX=AUB=0, X\A=Q P\E=N\E=NNP=0, P#Q
18 | B\A=B\X=X\B=0, B#J P\N=NNP=3, PNE#J
19 | XAB=(X\B)\A=D, X\A#D | EAP=NNE=3, P\N#J

20 | ANB=X\A=0, B\A#J N\P=E\N=N=0, P&

21 | X\B=A\X=0, A\B#Q E-NGE=P\E=0, NAnE+D
22 | AAB=A\X=0, X\B#Q E\P-N\P=NUP-O, P£J
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Tabnuya 1.1.4 (oxonuanue)

Ne o B

23 | B\X=A\X=0, (BAX)\d2D | N\E=E\P=0, N#J

24 | B\A=X=A\B=0, A= D PAN=PUE=Q, N\E#J
25 | BAnA=(A\B)\X =0, A\X#OB | P\E=N\P=E\P=0, N#O
26 | AUX=XNB=3, B\A#J P\E=N\P-P=0, E+O

27 | BANA=X\B=B\A=0, X#O | P\E=(N\P)nE=0, E\P#Q
28 | X\Ad=AnX=A\B=Q, A#QD | E\XN=(N\P)NE=Q, E\P#J
29 | B\A=BUX=0, AnX #Q P=E\N=N\E=Q, N#O

30 | yANX-BUA-B-0, A2 D N\P=PNE=0, NNE#J

IIpumep perenus 3aganus 1.1.4

1. Cywecmeyrom au muosxcecmea A, B, X maxue, ymo 6bInonHs-

emcs nabop ycnoguii: AVB=0, X AA=, B\A#D ?

JIe TIPSIMOYTOJIbHUKOB, PACIIOIOKECHHBIX Ha
IJIOCKOCTH B OOIIEM IOJIOKECHUH, M TI0-
CTaBUM B KaXJOW 0O0JIACTH, HA KOTOPHIC
IUIOCKOCTh pa3OuTa NpPSIMOYTOJbHUKAMH,
M0 OJHOMY CHMBOIJY: CHUMBOJ 4, Hampu-
Mep, 0003HAYAET CIIMCOK BCEX JJICMEHTOB,
IOMABIIMX BO MHOXecTBa A U B, HO He
nmomaBmux B X, u T. 1. Temeps cocraBum
MHOXecTBa A, B, X U yHUBepCaIbHOE

MHO)kecTBO U (puc. 1.1.4):

U=112345678},

A={1245},

N3obpazum mHOXKEcTBa A, B, X B BH-

Puc. 1.1.4

B=1{4567), X={2357.

W3menum mHOkecTBa A, B, X Tak, 4T0OBI BBINOJHUINCH YCIOBUS

HaAIICro 3agaHusd.

U3 toro, uto A B =, cienyer, uro muoxectso U \ (4 U B)

HE JOJDKHO COJepKaTh JJIeMEHTOB, T. €. u3 U ynamsem 8 u 3.
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UTo0b!I BBIMOIHUIOCH ycioBue X A A =(J, HY)XHO yIaJIUTh 3JIEMCH-
TBI cuckoB 1, 4, 7. Torma momy4urcs, uTo MHOKecTBa A, B, X
u U umeror cnegyrommit Bua: A={2,5}=X, B={5,6}, U ={2,5,6}.
3aMeTuM, UTO JUIS TUX MHOXECTB Bl A = {6} # .

Ecimu mox cumBonamu 2, 5 u 6 OyJeM NOHMMaTh COOTBETCTBYIO-
IIME YUCIIa, TO MBI ITOJIyYUM KOHKPETHBIA TpUMEp MHOXKeCTB A, B,
X, Anst KOTOPBIX BBHITIOJIHEHBI BCE YCIOBHUS 3aJaHHOTO Habopa Tpebo-
BaHUM.

2. CymiecTByIOT Jin MHOKecTBa NN, E, P Takue, 4TO BBIIIOJIHICTCS
Habop ycnoBuit: E\N=P\E=, P\N#J?

[NommpoOyem nocTpouts MHOXKecTBa N, E, P Tak e, KaKk MBI 3TO
menamu B m. 1. Ilycte N ={1,245}, E={4567}, P={235,7}.
UToOb!I BBIMIOJHWIOCH yclioBUe E\ N =(J, ynanseM 3JeMEHTHI CITU-
CcKoB 6, 7. Jlyia BRITOTHEHUS yelnoBus P\ E = ymansieM 3JeMEHTHI
u3 ciuckoB 2, 3. Ho torma muoxkectBo P\N He Oynmer couepkarb
aneMeHTOB. WTak, MBI MOKa3aJiy, 4TO STOT HA0Op YCIOBHU MPOTHUBO-
peunB, T. €. HE CYIIECTBYET MHOXKECTB N, E, P Takux, 4TO BBINOJI-
HEHBI YCJIOBHS YIIPAKHCHUS.

3apgaHune 1.1.5

BrisicHuTh B3auMHOE pacnosiokeHue MHoxkectB D, E, F, ecin
A, B, X — TIpou3BOJbHbIE NOJMHOXECTBA YHUBEPCAIBHOI'O MHO-
s)kectBa U.

Tabnuuya 1.1.5

D BuUX D | (4nB)U(A\X)UBUX
1 | E (BAX)U(X\(4A B)) 2 | E AUBUX
F | BrX)uBn(X\4) F ol (BAX)u(BnA4)
D (AraX)u (BN A) D (BmX)um
3| E AvX 4 | E | (BuX)\HU(XB)
F | (AAX)UBNX)u(X\A4) F AU X
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Tabnuya 1.1.5 (npooondicenue)

D | (XAnB)U(A\B)uAUX D AUBU(X AB)
5 | E AUBUX 6 | E| (BnA)U(X(B\A))

F | (AAB)U(XNA)UXUB F AUX

D ArX U(X\B) D (A\X)UAUB

E (BAX\A)U(X N A) E | (BARA)U(A\B)\X)
7 F AUXUB 8 F (A\X)UB

D AAX U(ANB) D | (BAX\A)U(X\B)
P E| UnX)u\B\X) |10 g AOXU(XAB)

F AUX F AUX

D (AAB)U(X )\ A) D ArX U(X A (B\A))
g | (AUX\B)U(XUB)\A) | 12| g | (AnB)U((X\B)\4)

AU(A\B) F AUB

D AAX U(X\B) D (AAB)U(X N B)
13 AU X 14\ g AUB

F (A X)U(X ~(4\B)) F | B\A)uAnX)u(4\B)

D AUBU(X ~A) D | XnBUB\AHuAuX
15| g AUB 16 | £ | (d~X)ox~B)

F | (XUA\B)UX N A) F AUXUB

D | (UnX)U(B\X)UAUB D (AnX)UBUX
TV E| xaByo@~ayuxoBs |B|E AUB

F XUAUB F | (BAX)u(4An(X\B))
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Taénuya 1.1.5 (oxonuanue)
D AABU(A4\ X) D X UBU(B\A)
19| g BUXUA 20| g (B\A)LX
F (ANX\B)U(ANB) F | (BAX)Uu((B\X)\4)
D AUB D AUBU(X A A)
21 | g (ANB)U((B\ X)\ A) 22 | g AU (A\B)
F ArBU(X A B) F | (AnX\B)U(4\X)
D (B\X)UB D | BaXU(AN(X\B))
23\ g (BaX)U(4\B) M| E BUX
F | (BUD\X)U(XUA)\B) F | (BAX)U((A\X)\B)
D BUX D | (A\B)nX)uAduX
5 E | (XaB)nB)U(X~(AUB) | 28| E | (4nx)L(A\(X ~B))
F (BAA)U(BAX) F A0 X
D | (XAB)UB\A)uAUuX D AUBU(X N A)
27 E AUBUX B E | (XUA\B)UX A A)
F (XnByuXuA F BUA
D (AaB)U(X N B) D (ANX)UX UB
2| g BUA 30 E | BaX)uUn(X\B))
F | (A\B)YU(ANX)U(B\A) F BouA

[Tpumep pemenns 3aganus 1.1.5

Buiscnums 63aumnoe pacnonodcenue MHOJICECm8:
D=(B\X)u(4\B), E=(A\(B\X)), F=AUB, ectu A, B, X — npo-
U3B0NIbHBIE NOOMHOINCECBA YHUBEPCATbHO20 MHOodNcecmaa U .
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Bo3semém MHOXKecTBa A, B, X, Haxopmsmuecs B oOIIEM IMOJIO-
JKCHUH:

A={1245}, B={456,7}, X =1{23,57}. B namem cinyuae, kak
u npu pemeHnn 3ananus 1.1.3, uudpsl 0003HAYAIOT COOTBETCTBYIO-
mpe cnucku rnepeMeHHbix. Torma B\ X ={4,6}, A\B={2},
AN(B\X)={1,2,5}, AuB={1,2,4,5,6,7}, (B\X)u(4\B)=1{1,2,4,6},
to ectb D={1,2,4,6}, E={1,2,5}, F={1,2,4,5,6,7}.

Hrak, BuauM, uto BKIOYeHMss D C F u E C F  BBINOIHSIIOTCS
JUISL IPOM3BOJIBHBIX MHOXKECTB A, B, X.

Ecnu cumBosl 1,2,4,5,6,7 0003Ha4atOT COOTBETCTBYIOIIHME YUCIIA,
nmeeM, yto 4D n 4¢ E, 5S¢ E u 5¢ D, 1€ DE, TO €CTb MHO-
)ecTtBa Du E MOTYT HAaXOIUTHCS B OOIIEM TTOJIOKEHUH.

3apgaHue 1.1.6

[MpoBeputh, uTo It MOOBIX MHOXeCTB A, B, C BbINOIHEHHE
BKJIIOUEHUS O BIICUET BBIIOJIHEHUE BKIIFOYCHUS [3.

Tabnuuya 1.1.6

Ne o p

1 AnBcC AUBc(AaB)u(AnC)
2 AnBcC A\Cc(A\B)uC

3 AnBcC ArCc(A\B)uC

4 AnBcC (B\C)u(4\C)c AaB
5 AnBcC Bc@B\4)uC

6 AcBuUC ArCc(AnB)uC

7 AcBuUC A\Bc A~C

8 Ac BuC AuBc BUC

9 AcBuC (A\B)yu(4AnC)cC
10 Ac BuC A\C)u(B\C)c B
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Tabnuya 1.1.6 (oxonuanue)

Ne o p

11 AcBuC (A\B)\CcC\4

12 AuBcC AaBc(AnB)uC

13 AuBcC ANCc AU(B\A)

14 AuBcC ANBcC (BN C)u(AnC)
15 AuBcC B\AcC BNC

16 Ac B\C AnBc A\C

17 Ac B\C CnBcB\A

18 AuBcC AACcC\A

19 AuBcC (B\C)u(4\B)c AnC
20 AuBcC Bc Au(C\A)

21 B\Cc 4 AUBc(BNC)u A

22 B\Cc 4 BAaCc Cu(4AnB)

23 B\Cc 4 B\Ac (C\A)w(ANB)
24 B\Cc A4 BcCu(Bn4)

25 B\Cc 4 BaCcCu4d

26 B\Cc 4 BcCu(4\0)

27 BcC\4 AU(B\C)c A\B

28 BcC\A4 (A\B)u(B\C)\A)c 4
29 BcC\4 (B\C)u(B\A)cBNC
30 BcC\4 CUBc(C\A)U(C\B)
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[Ipumep pemenus 3aganus 1.1.6

Joxazams, umo 015 m10obix muodxcecms A, B, C svinoanenue xiio-
uenuss A\ B < C eneuem evinonnenue éxuoueruss CAAC (AN B) U C.

Bo3bmém mHOKecTBa A, B, C, Haxopmsmyecs B oOIIEeM MOJI0Ke-
o A={124,5}, B={4567}, C=1{23,57}. B mamem ciyuae,
KaK ¥ IpH PEIICHUH MPEABITYINX 3a0aHui, mudpsl 0003HAYAIOT CO-
OTBETCTBYIOIIHNE CIIICKU TIEPEMEHHBIX.

Torma A\B={12}, u3 Bxmouenus A\B c Cciaenyer, 4To CIH-

cok 1 mycr, A={245}. Pacemorpum CaAd u (AnB)UC.
CaA={347, (AnB)wC={23457 }. Tak xak {347} <
c {2,3,4,5,7}, umeem, uro BmodeHue CA A (AN B)uw C nokazaHo
B MIPEATIONOKEHHUH, YTO BEITIONHEHO BKItoueHne A\ B < C.

3apgaHne 1.1.7

Jl1s1 mpOU3BONIBHBIX MHOXKECTB A, B, H TPOBEpPUTSH, SBIACTCA U
BBITIOJTHEHHE BKJIFOUEHUS oL HEOOXOAMMBIM U JOCTATOYHBIM YCIOBHEM
BBIIIOJIHEHUS PaBEHCTBA 3.

Tabnuya 1.1.7

Ne a p

1 Ac B\H H\A=Hu(A\B)

2 Ac B\H H=(H\ A)U((4\B)\ H)

3 Ac B\H AR B =(4\H)U(4\B)

4 Ac B\H B=(AaB)U(A\ H)

5 Ac B\H AUB=(B\H)U(B\ 4)

6 ACB\H B\A=(ArB)U(BAH)

7 AC B\H ArH = HU(ANB)

8 AC B\H AAB=(B\ A)U(H ~B)

9 Ac B\H AUH =(H\ A)U((AnB)\ H)
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Tabnuya 1.1.7 (oxonuanue)
Ne o B
10 Ac B\H AnB=(A\B)\H
11 Ac B\H A\H=AN(BUH)
12 Ac B\H A\B=A~B~H
13 AcBnH H=(AsH)U (BN A)
14 Ac BnH AUB=(BNH)U(B\A4)
15 AcBnH AaB=(B\H)w(B\A)
16 AcBnH B\H =(A\B)U({(B\A)\H)
17 AcBnH (B\A\H=(B\H)U(A4A\B)
18 Ac BnH ANB=(A\B)u(AnH)
19 Ac BnH A\H =(A~H)\B
20 AcBnH H\A=(ArH) U (A\B)
21 AUBC H B\A=(A\H)U(BNH)\ A)
22 AuUBc H AUH=HU(B\A)
23 AUBcCcH AnH=A4AU(B\H)
24 AUBcC H H\A=(ArH) U (B\ A)
25 AuBc H BAH =(A\B)(H\B)
26 AuBc H ANB=((AraB)\H)u(AnB~H)
27 AUBCcH AAB=(HN(AaB)U(AnB)\H)
28 AnBc H H\A=(AArH)\(A\B)
29 A~Bc H B\H =(B\A)\H
30 AnBc H AUB=(AAB)U(BNH)




MHoxxecmea, epaghuku, coomeemcmeausi, OMHOWeHUs 23

[Ipumep pemenus 3aganus 1.1.7

Jna npouzeonvrvix mnooicecme A, B, H nposepums, asisemcs au
evinonnenue gxatouenuss A\ B C H HeobXo0umvim u 00CmamoyHvlm
yenosuem gvinoanenus pagencmea AsH =(B\A)w(H\ A).

PaccmoTrpum mHOX)ecTBa A, B, H : A={1245}, B=1{456,7},
H={2357,. B namem ciyyae, KaKk ¥ NpHU PEIICHUU MPEABITY-
MUX 3aJaHuid, MUGpsl 0003HAYAIOT COOTBETCTBYIOIINE CIUCKH TIe-
PEMEHHBIX.

1. [TocMOTpHUM, KaKre MHOKECTBA MbI TIOJYYUM, €CIIH MOTpeOyeM
BeIMIOJIHEHUS ycinoBus AUBC H. AVB={12456 ,7} u, 9T00HI
OBLIO BBHIMTOJIHEHO BKIoueHue A B c H, coucku 1, 4, 6 HOKHEI
ObITh TycThl, U MHOXecTBa A, B, H Oynyt TtakoBwl: A={25},
B={57}, H={2357}. Torma (B\A)VUH\A)={7}{3,7}=
={3,7}, AaH ={3/7} wu paBenctBo AAH =(B\A)(H\A) BbI-
MOJTHEHO.

2. IlocmoTpuMm, Kakod BHA HpuUMyT MHOXKecTBa A = {1,245},
B={456,7, H =1{23,5,7}, 4YT0OBI BHIIIOJHUIOCH PABEHCTBO

AAH =(B\A)V(H\ A).
AnH ={1347}, (B\A)W(H\A)={6,7} w{3,7} ={3,6,7}.

Hnst Beimonnenuss paBeHctBa AaH =(B\A)U(H\ A) HyxHO,
4TOOBI criicku 1, 4 1 6 OBUTH ITyCTHI, U MBI IPUXOINM K TEM XK€ MHO-
JKecTBaMm, yTOU BT 1, T.e. A={25}, B={57}, H={23577}.

Bumuwm, uto B 3TOM cniyqae 4w B ={257} C H.

3HAYMT, JOKA3aHO, YTO IJIs JIOOBIX MHOXeCTB A, B, H BBINOI-
HEHHUE BKIIOUCHUS A\ B C H sBisercs HEOOXOAMMBIM U J0CTaTOY-
HBIM YCJIOBHEM BBITIOJIHEHUA paBeHCcTBa AAH = (B\ A)w (H\ A).

3apaHue 1.1.8

Pemuth CUCTEMY COOTHOIIICHHH OTHOCHTEIbHO MHOXecTBa X M
YKa3aThb YCJIOBUA COBMECTHOCTH CUCTCMBI.
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Tabnuya 1.1.8
Ne Cucrema Ne Cucrema Ne Cucrema
BnX=4 (ArX)uB=C BX =4
1 BuX=C 2 CX=A4AuUB 3 BuX=C
AcBcC AcBcC AcBcC
(ArC)=XB C\X =B\4 BAaC=C\WX
4 | s X\B=A4\C 5 BuX=C 6 XuAd=C
Ac BcC AcBcC AcBcC
AnX =B X\B=C\U4 C\X=4u(C\B)
7 ArX =C 8 ArX =CAB 9 AuX =B
AcBcC AcBcC AcBcC
X\B=CU4 BX =4 Xu@B\4)=C
10| sCnX =4 11| <BuX=C 12| sCX=4NB
AcBcC AcBcC AcBcC
BaX=C\4 ArX=C\B AB=CWX
13|/ {AnX=CnB 14| AuX=BnX 15| sBuX =CU
AcBcC AcBcC AcBcC
C\X=AAB CX=40(C\B) CX =C\(Au B)
16| s XmA=X 17| {XnB=X 18| s4AB=X
AuBcC AuBcC AuBcC
CX=4nB C\X=A4AuB AnX=A4\B
19| < X\4=BAC 20| < X\B=CU 21| <XAB=4
AuBcC AuBcC AuBcC
BuX=C (ArX)uB=C BX =4
2[<XnB=4 23| <CX=AUB 24| s XUB=C
AuBcC AuBcC AuBcC
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Tabnuya 1.1.8 (oxonuanue)

Ne Cucrema Ne Cucrema Ne Cucrema
XuB\4)=C C\A=XAB CA=XAB

25| {CX=4nB 26 < XnA=BnC 27| < XuUB=4AnX
AuBcC AuBcC AuBcC
C\A=XAB AnX=CaB CX=A4aC

28| J(AAB)uX=C 29 | { XW4=B\C 30| < XuB=C
AuBcC AuBcC AuBcC

[Tpumep pemenus 3aganus 1.1.8

Pemmts 3amanue 1.1.8 mirst cucremsbl
BAC=XA ﬂ

X\C=AnB 7 )
Cc AnB.
I. TTocTpouM MHOKECTBa OOILIETO TO-
noxenuss A,B,X wu wmHoxkectBo C
(puc. 1.1.8) takme, uto CC AnB n
COX. Puc. 1.1.8

CumBoioM 1 0003HAYMM CIIHCOK
3JIEMEHTOB MHOXeCTBa A, He MOMAaBIIMX HU B OJJHO U3 MHOXXECTB B,

C, X, cuMBOJIOM 7 — CIHCOK 3JIEMEHTOB, IONABIIMX B KaxXKJ0€
u3 MHOXeCTB A, B, C, Xwu 1. 0. bynem umerns: 4=1{1,23,5,6 ,7},
B={23467 8}, C=4{3,7}, X=1{56789 }.

1. BAC={2468}, X"nA={567}. DOTm MHOXecTBa pPaBHBI
B CWIy IEPBOTO0 ypPaBHEHUS CHUCTEMBbI, 3HAYUT, CIUCKU 3JICMCH-
toB 2,4,5,7 u 8 mycrtel. [omyanmn: A= {13,6}, B={3,6}, C={3},
X ={69}.

2. X\C=1{69}, A~ B={3,6}. JlaHHBIE MHOXXECTBA PaBHBI B CHITY

BTOPOT0 ypaBHEHUS CHUCTEMBI, CIe0BaTEeIbHO, CIIUCKHU 3JIEMEHTOB 3
1 9 MyCTHI, ¥ HAIlIK MHOKECTBA MIPUMYT BH/I:

A={16}, B={6}, C=C, X ={6}.
Bugum, uto X =B, BCc A, C=.
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I. TIpoBepuM, 4TO MHOXECTBO X =B 4BISETCA pPEIICHUEM HC-
XOJIHOU CUCTEMBI.
Ecotn C=3u Bc A, 70 Cc A B ¥ MOXHO 3aIMCaTh:
B={b}, A={a,b}, Tne a,b — CIIUCKU JIEMCHTOB.
Ilycte X = B =1{b}, Torna: BAC =B\C ={b},
X\C=X ={b}, {b}{b}=4\X, CnX={ab}=A4A"B.
BunuMm, 9TO BCE COOTHOIICHHWS CHCTEMBI YAOBIETBOPSIOTCS, T.€.

MHOXecTBO X = B SBJISIETCS PEIICHUEM MCXOJHOM CHCTEMBI IIPH BbI-
MTOJTHEHNH yeiioBud BC A, C =O.

OrBer: X =B, BCc A, C=0.

3apaHue 1.1.9

Pemnts cucteMy ypaBHEHHM OTHOCUTEIHLHO MHOXKeCTBa X U yKa-
3aTh YCJOBHA COBMECTHOCTH CHCTEMBI WM JOKa3aTh €¢ HECOBMECT-
HOCTb.

Tabnuuya 1.1.9

Ne Cucrema Ne Cucrema Ne Cucrema

AuX=BnX A\X = X\B
1 AnX=CuX 2 X4=C\X 3
A\X=C\4 BUX =X\

AnX =BX
XA=Cu X
X\C=A4AuUB

AUX = BX AU X =BaC
4 XB=CuX 5 X\C=BuX 6

B\C = AnX
B\X =A4\C
CnX=A4AnB

AC =X\4 BnX=C\A4

B\X=A4NC BUuX=BnC {AmXBmA

7 | 441X =C\B 8§ |14uC=CnX | 9 [{CIX=AUB
X\C=AUB AUB=Xn~C A= A\B
BAX=XnC X\C=4\B CuX=A4\B

10 | {BnC=B\X 11 A\NC=Xn~C 12 AnB=BuC
A\(BUC)=CI|B (B\X)\A=A\C BlA=Xn~C
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